Abstract. Casting Mg-Li alloy samples were subjected to solid solution treatment with different temperatures and aging with different times, and the corrosion resistance of different samples was investigated by potentiodynamic polarization measurements in 3.5% NaCl solution. The results show that the corrosion resistance of the Mg-Li alloy is improved with increasing solution temperatures and aging times.
Introduction
In recent years, Mg-Li alloy has been paid much attention, in view of its extremely low density, high ductility, excellent specific strength and rigidity. Therefore, Mg-Li alloys parts are utilized in several industrial fields, such as aerospace, weapon, automotive and electronics industries, etc. However, the corrosion of Mg-Li alloy is more serious than other Mg alloys because Li is very chemically active. The poor corrosion behavior has been a main factor preventing their further applications [1] [2] [3] [4] [5] .
Solid solution and aging treatment has been reported to improve the corrosion resistance of some Mg alloys [6] [7] [8] [9] [10] , but there is almost no research on the corrosion resistance of Mg-Li alloy subjected to solid solution and aging.
In the present work, Mg-Li alloy was subjected to solid solution with different temperatures and aging with different times, and the corrosion resistance of the alloy samples was studied.
Experimental Procedure
Casting Mg-7wt.%Li-4wt.%Al-1wt.%Zn alloy ingots were used for the current experiments. Firstly, the ingots were made into some columns of 10 mm in diameter and 10 mm in length by spark cutting technique. Secondly, the columns were solution treated at 300 °C, 350 °C, and 380 °C, respectively, and then quenched in water at room temperature. Subsequently, the as-solution treated columns at different temperatures were aged at 150℃ for 9h, 12h and 15h, respectively. After heat treatment, the microstructure of the samples was observed by a Leica optical microscopy (OM).
The electrochemical corrosion behavior of different samples was investigated by potentiodynamic polarization measurements in 3.5% NaCl solution. The electrochemical cell was a conventional three electrode cell comprising the working electrode (specimen), reference saturated calomel electrode and a platinum counter electrode. All electrochemical measurements were made at 25℃ using a Princeton PARSTAT2273. Before electrochemical measurements, the electrodes were immersed in 3.5% NaCl solution for 20 min to achieve the stable open circuit potential. The potentiodynamic curves were recorded at a potential scan rate of 1 mV/s starting from 200 mV below the open circuit potential. Figure 1 shows the microstructure of Mg-7%Li-4%Al-1%Zn alloy samples solution treated at different temperatures and subsequently aged for different times. It can be seen that the microstructure of the samples is mainly composed of α-Mg phase and β-Li phase. The phase with the light color represents the α phase, while the deep color phase is the β phase. For the samples aged at 300℃, a lot of granular precipitates are widely distributed within α phase, as seen in Figure  1(a)-(c) . With increasing solution temperatures, some massive precipitate phases appear within α phase, as shown in Figure 1 Figure 2 shows the polarization curves for Mg-Li alloy samples aged for different times in 3.5% NaCl solution. As seen from Figure 2 , the anodic current density of the alloy samples solution treated at different temperatures decreases and the corrosion potential of the samples becomes more positive with increasing aging times. Therefore, it can be concluded from Figure 2 that the corrosion resistance of the alloy is improved with increasing aging times. Recent reports show that the corrosion resistance of Mg alloys subjected to solution and aging maybe related to many factors, including the morphology and distribution of precipitates, oxidation film on the surface, grain size etc [6] [7] [8] [9] [10] . The improved corrosion resistance of the present Mg-7%Li-4%Al-1%Zn alloy samples should also be attributed to the combined effects of above factors. 
Results and Discussion

Conclusions
Corrosion resistance of Mg-7%Li-4%Al-1%Zn alloy samples subjected to solution and aging was studied, and the results show that the anodic current density of the alloy samples decreases, and the corrosion potential of the samples becomes more positive with increasing solution temperatures and aging times. Therefore, it can be concluded that the corrosion resistance of the Mg-Li alloy is improved with increasing solution temperatures and aging times.
